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B03BY^HTEJIH MHOEKUMOHHbIX 3AEOJIEBAHHH, 
ACCOI1HHPOBAHHBIE CO CIIEIJIRDHHHBIMH 
3KTOIIAPA3HTAMH PYKOKPBIJIBIX (CHIROPTERA) 

(0B30P JIHTEPATYPHBIX ^AHHBIX) 

© M. B. OpjioBa, 1 > 2 * IO. B. KoHOHoea 3 

1 HaqHOHajiBHtm Hccjie^oBaTentcKHH Tomckhh rocy/japcTBeHHBiii yHHBep chtct, 
JlaGoparopiifl MOHHTopmira 6nopa3Hoo6pa3mi 
np. JlemiHa, 36, Tomck, 634050 

2 TlOMeHCKHH rOCy^apCTBeHHBIH yHHBepGHTGT, 

Me^c^yHapo^Ha^ KOMnneKCHaa HayHHO-Hccjie/joBaTejiBCKa>i JiaOopaTopmi 
no H3yHeHHio H3MeHeHiui KJiHMara, 3eMJienojiB30Bamifl n 6nopa3Hoo6pa3iw 
yn. Bono^apcKoro, 6, Tiomchb, 625003 
3 OBYH THU BE «BeKTOp» PocnoTpe6Ha/j30pa 
noc. Kojibuobo, HoBocnSnpcKa^ o6ji., 630559 
E-mail: masha_orlova@mail.ru 
nocTymiJia 16.10.2018 

Orpan Chiroptera HacuHTBiBaeT 6ojiee 1300 bhjjob, KOTopBie BBicTynaioT npoKopMHTe- 
jmmh Soiree 1000 bh/job KJieiuen n 700 bh/job HaceKOMBix, MHorne H3 kotopbix MoryTyua- 
CTBOBaTB b UHpKyjuiUHH pa3HOo6pa3HBix B036y£HTejieii. B CTaTBe npe^cTaBJieH nepBBiii 
HanOonee nojiHBin Ha cero^H^uiHHH jxcub o63op JiHTepaTypHBix jjaHHBix no naToreHaM, 
accouHHpoBaHHBiM c 3KTonapa3HTaMH JieTynnx MBimeii. 

Cneun^HHHBie 3KTonapa3HTBi pyKOKpBiJiBix MoryT ^bji^tbc^ nepeHOCHHKaMH unipoKO- 
ro cneKTpa 6aKTepnajiBHBix B036y£HTejieii (. Borrelia , Bartonella , Rickettsia , Anaplasma , 
Ehrlichia ), pji/ja npocTenninx (reMocnopn^HH, 6a6e3HH) h BupycHBix (BupycBi Hccbik- 
KyjiB, KaeHr-Xon: h £p.) naToreHOB. EaKTepHanBHBie n BHpycHBie naToreHBi HeojpiHaKOBo 
pacnpocTpaHeHBi cpe/jH 3KTonapa3HTOB pyKOKpBiJiBix. HanSonee nacTO BBi/jenneMBiM ot 
K poBOCOcymHX HJieHHCTOHorHx MHKpoopraHH3MOM flBJMeTCJi Bartonella sp., pa3HHHHBie 
HiTaMMBi KOTopoh H30impoBaHBi ot Bcex rpynn H3yneHHBix 3KTonapa3HTOB; Bartonella 

sp. -e/praCTBeHHBIH B036y/JHTeJIB, aCCOUHHpOBaHHBIH C KpOBOCOCymHMH MyxaMH-CTpe6- 

JIH^aMH H HKCO/JOBBIMH KJieiljaMH. EjIOXH JieTyHHX MBimeii aBJMIOTCJI BeKTOpaMH Bcero 
^Byx Bepo^THBix naToreHOB ( Rickettsia helvetica h Bartonella sp.). EaKTepHH Borrelia sp., 
Coxiella sp., Anaplasma sp., Ehrlichia sp. BBmeneHBi tojibko ot napaaHTHnecKHX KJiemeii. 
BnpycBi n30jmpoBaHBi ot HaceKOMBix (HHKTepnSHHABi, KJionBi) h apracoBBix KJieiueii, 
npejtCTaBJieiTBi npeiiMymecTBeHHO ceMehcTBaMH Bunyaviridae h Rhabdoviridae. npocTeii- 
nine BKJiioviaiOT cnopoBHKOB OTp^moB Piroplasmida h Haemosporida. IIpoKopMHTejiHMH 
SoJIBIHHHCTBa 3KTOnapa3HTOB, OT KOTOpBIX 6BIJIH H30JIHpOBaHBI naTOTCHBI, flBJHIIOTCJI 
npe^cTaBHTejin Hanbonee MaccoBBix h mnpoKO pacnpocTpaHeHHBix ceMeiicTB pyKOKpBi- 
jibix Vespertilionidae, Phyllostomidae h Pteropodidae. 
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Ciioco6hoctb HeKOTOptix 3KTonapa3HTOB JieTyHiix MBimeii k pa3MHO)KeHmo bo BpeMfl 
ra6epHai|HH xo3JieB ^enaeT bo3mo5khoh TpaHCMiiccmo MHKpoopraHH3MOB b 3hmhhh ne- 
pHOA- 

Kjuoneebie cjioea : naTorem, 3KTonapa3HTBi pyKOKpHiiux, Spintumicidae, Macronyss- 
idae, Bunyaviridae. 

B MHpe HacHHTBiBaeTca 6ojiee 1300 bhaob pyKOKpbuibix. IIpH otom b jnrre- 
paType HMeiOTCH ynoMHHamm okojio 250 tojibko BHpycHbix B036y^nTejiefi 
(BKJiioHa^ HH^eKijHOHHbix areirroB TaKHx onacHLix 3a6ojieBaHHH, KaK SerneH- 
ctbo, 6ojie3Hb, Bbi3biBaeMa3i BHpycoM 36ojia h TOPC), rooxmpoBaHHbix ot Jie- 
TyHHx Mbimeii (jih6o hhmm o6pa30M oOHapy^ceHHbix b hx opraHH3Me) (Scho- 
untz, 2014; Moratelli, Calisher, 2015; Young, 2016). Ha pyKOKpbuibix napa3H- 
rapyiOT 6ojiee 1000 bhaob KJiemeii h 700 bhaob HaceKOMbix (BajiainoB, 2009); 
mo)kho npeAnonaraTb, hto MHorne H3 hhx Taoce BKJHoneHbi b AHpKyjnmHio 
B036yAHTejieH pa3JiHHHoii npupoAti. Em;e TarajibijeB (1970), HCCJieAOBaBHiHH 
nym nepe^aun 3KTonapa3HTaMH pyKOKpbuibix onacHbix HH^eKinrii, OTMenan, 
hto JiexyHHe mbihih 6jiaroAapn MHrpanmiM HMeiOT B03MomiocTb nepeHOCHTb 
Ha 3HaHHTeJIbHbie paCCTOHHHfl BpeMeHHbIX 3KTOnapa3HTOB H 3THM CnOCOSCTBO- 
BaTb pacnpocTpaHeHHio HeKOTopbix 3a6ojieBamiH. 

^onroe BpeMH cneijHajiHCTOB HHTepecoBajio ynacTue JieTyHHx Mbimeii b 
TpaHCMHCCHH OnaCHbIX npupO^HO-OHarOBblX HH^eKUHH C TOHKH 3peHHH B03- 
mo)khocth nepe^aHH 3a6oJieBaHHH nextOBeKy, no3TOMy royHeroie 3KTonapa3H- 
tob oxBaTbiBajio npe)KAe Bcero kpobococob, o6iu,hx pyKOKpbuibix h Jiio^eii 
(KOMapOB h mockhtob), jih6o nOTeHii,HajibHO cnoco6Hbix Hana^aTb Ha nejiOBe- 
Ka (apracoBbie h mccoAOBbie KJiemn). TaK, MejiayH c coaBT. (Melaun et al., 
2014) yKa3aji 20 BHpycHbix (ceMeiiCTBa Bunyaviridae, Togaviridae, Flaviviri- 
dae, Arenaviridae) h 2 npoT030HHbix ( Plasmodium h Trypanosoma) B036yAH- 
TenH, KOTopbie 6buiH oSHapy^ceHbi o^HOBpeMeHHo y JieiyHHx Mbimeii., kpobo- 
cocymnx HaceKOMbix h uenoBeKa, SoJibniHHCTBo OTMenemibix hmh 3KTonapa- 
3htob npeACTaBJieHbi KOMapaMH poaob Aedes h Culex , a TaK^ce MOCKHTaMH. 

Me^c^y TeM, Ha Ham b3tjma, He MeHbmuH HHTepec npeACTaBjmiOT h y3K0- 
cnenn(|)HHHbie 3KTOnapa3HTbi jieTynnx Mbimeii, bo3mo)kho, He HMeiomne Bbipa- 
jiceHHoro onHAeMHOJiorHHecKoro 3HaHeroni, oAHaKO ynacTByioiniHe b ipipKyjm- 
h;hh HH^eKAHH BHyTpH kojiohhh jieTyHHx Mbimeii. B Hanajie XXI b. Sbijih pa3- 
BepHyra MHoroHHCJieHHbie HCCJieAOBamm b pa3Hbix nacTux 3eMHoro mapa, 
noATBep^CAaiomne Ba^CHyio pojib napa3HTOB jieTynnx Mbimeii b noAAep^caHHH 
HH^eKAHH b nonyjiHAHHx xo3neB. Hn^ce npeACTaBJieH o63op HH(^eKii,HOHHbix 
B036yAHTejieii, acconHHpOBaHHbix co cneijH(|)HHHbiMH rpynnaMH 3KTOnapa3H- 
tob JieTyHHx Mbimeii (cm. TaSimiiy). 

1. TaMa30Bbie KJiemn (Acari: Parasitiformes: Gamasina) 

HaHHHaH c cepeAHHbi XX b. 6buio ycTaHOBJieHO, hto raMa30Bbie KJiemH 
cnocoSHbi xpaHHTb h nepeAaBaTb TaKHe naToreHbi, KaK Anaplasma phagocy- 
tophillim , KOKUHAHH, pHKKeTCHH, KOKCHeJIJIbI [BKJIIOHaH B036yAHTeJM Q-jihxo- 
paAKH Coxiella burnetii (Derrick 1939)] h p ha Apymx napa3HTHnecKHx opra- 
hh3mob (b nacTHOCTH, (J)HJiHpHH h jieHTOHHbix nepBeii) (Fluebner et al., 1946; 
Allred, 1954; Yunker, 1964; 3eMCKan, 1967, 1973; Yunker et al., 1975; Moss, 
1978; Traub et al., 1978; Renz, Wenk, 1981; Mohamed et al., 1987; Walter, 
Shaw, 2005). OAHaKO raMa30Bbie KJieujH, napa3HTHpyiomHe Ha JieTynnx Mbi- 
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reorpa(|>HHecKoe pacnpocTpaHeime h xo3iieBa naroreHOB, accoipmpoBaHHbix c 3KTonapa3HTaMH pyKORptuiBix 
Geographical distribution and hosts of pathogens associated with bat ectoparasites 


BeKTop 


IlaToreH 


X03«HH 


PernoH 


Ccbinica 




raMa30Bbie KJieirui (Acari: Mesostigmata: Gamasina) 


Spinturnix sp. 

S. myoti (Kolenati, 1856) 

S. psi (Kolenatii, 1856) 

Periglischrus iheringi 
Oudemans, 1902 


Steatonyssus sp. 


S. occidentalis (Ewing, 
1933) 


Spinturnicidae 


Bartonella sp., Rickettsia 
sp., Anaplasma sp. 
Bartonella sp. 


Anaplasma phagocytophi- 
lum 

Bartonella sp., Litomoso- 
ides sp. (Nemata: Filario- 
idea) 


Houhhubi Myotis sp. 

(V espertilionidae) 

Eojibinafl HOHHHua Myotis myotis 
(Borkhausen, 1797) (Vespertilio- 
nidae) 

Miniopterus sp. (Miniopteridae) 

FlMaucKHH jihctohoc Artibeus jamai- 
censis (Leach, 1821), Ardops ni- 
chollsi (Thomas, 1891) (Phyllosto- 
midae) 


riojibina 

BeHrpmi 


Ma^aracxap 

Manbie Ahthjib- 
CKHe ocTpoBa 
(CeHT-KHTC H 
HeBuc) 


Bartonella sp. 


Macronyssidae 

MorHJibHbiii MeniKOKpbiJi Taphozous TaH3aHHB 
perforatus E. Geoffroy, 1818 
(Emballonuridae) 

Eojibinaii HOUHHua M. myotis BeHrpmi 


Ixodes (Eschatocephalus ) 
vespertilionis Neuman, 


1911 


Bartonella sp. 


HiccoH^Hbie KJiemii (Acari: Parasitiformes: Ixodoidea) 


TlKco^oBbie KJieruiH Ixodidae 


Knemii co6paHbi b nerqepe no j\ CMe- 
maHHOH KonoHneu Manoro uojxko - 
BOHOca Rhinolophus hipposideros 
(Bechstein, 1800), dojibmoro nojj- 
KOBOHoca R . ferrumequinum (Schre- 
ber, 1774) (Rhinolophidae), 6onb- 
iiioh HOHHHUbi Myotis myotis 


BeHrpiui 


Szubert-Kruszynska et al. 
2009 

Hornok et al., 2012 

Reeves et al., 2006 
Reeves et al., 2016 

Reeves et al., 2006 
Hornok et al., 2012 


Hornok et al., 2012 
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IJpodojiDfceHue madjiuifbi 


BeKTOp 


IlaToreH 


X03JIHH 


PeraoH 


CcbinKa 


Carios vespertilionis 
Latreille, 1796 


Carios kellevi Cooley, 
Kohls, 1941 


Ornithodoros piriformis 
Warburton, 1918 


ApracoBbie KJiemu Argasidae 


Rickettsia sp. AvBat, 
Ehrlichia sp. AvBat, 
Borrelia sp. CPB1 
Babesia vesperuginis Dio- 
nisi, 1899 (Apicomplexa: 
Piroplasmida) 


Bupyc HccMK-Kyjib 
Issyk-Kul virus, ISKV 
Keterah orthonairovirus 
(Bunyavirales: Nairoviri- 
dae) 

Bupyc ceM. Bunyaviridae 
(CXO^HMU C BHpyCOM 
HccBiK-Kynb) 

Bupyc KJieuj,eBoro 3Hije(J)a- 
JTHTa Tick-borne ence¬ 
phalitis virus , Flavivirus 
(Flaviviridae) 

EapTOHejia XeHcejiu Bar¬ 
tonella henselae (Regne- 
ry et al., 1992) Rickettsia 
sp., Borrelia sp., Barto¬ 
nella sp., Coxiella sp., 
Anaplasma sp. 

Bupyc Muroor (HCKnaccu- 

(f)HI^HpOBaHHBIu) 


Xo3iiHH He yxa3aH 


^Byxi^BeTHbiu KO^caH Vespertilio mu- 
rinus Linnaeus, 1758; no3^Huu ko- 
>i<an Eptesicus serotinus Schreber, 
1774; pbDKaa BeuepHHija Nyctalus 
noctula (Schreber, 1774); houhhi^bi 
Myotis spp.; HeTonbipu Pipistrellus 
spp.; yrnaHbi Plecotus spp. (Vesper- 
tilionidae) 

Nyctalus noctula 


Kjienju codpaHbi c ryaHO noj\ kojio- 
Hueu JieTyuux Mbirneu 

Kjienju co6pam>i Ha cydcTpaTe y6e- 
^curqa, rj\e o6uTajru kojiohhh bo- 
poSbeB u JieTyuux Mbirneu 

Xo3^hh He yKa3aH. B ijejiOM C. kelleyi 
Ha u3yuaeMou TeppuTopuu napa3u- 
TupyeT Ha mupoKOM Kpyre xo3aeB, 
npHHa^Jie^cautux ceMeucTBy rmj\- 
KOHOcbie Vespertilionidae 

? 


OpaHHHB 


BpuTaHHB, Hu^ep- 
jiaH^bi, BeHrpuB, 
HTanua, KuTau, 
BbeTHaM, KeHUB 


Kbiprbi3CTaH 


^nOHH)I 


Kbiprbi3CTaH 


CUIA 


HHJJHil 


Socolovschi et al., 2012 


Gardner, Molyneux, 1987; 
Hornok et al., 2016; 
Hornok et al., 2017 


Lvov et al., 1973; Internati¬ 
onal catalogue of arbovi¬ 
ruses..., 1985; Ajibxob- 
ckhh h jx p., 2013 

Oba et al., 2016 


HeonySjiuKOBaHHbie ^aH- 
Hbie H. B. Ky3bMHHa h 
B. B. RKUMeHKo 

Loftis et al., 2005 


Sreenivasan et al., 1983 








Nycteridopsvlla eusarca 
Dampf, 1908 


Ischnopsvllus octactenus 
Kolenati, 1856 


Penicillidia dufourii 
(Westwood, 1835); 

Nycteribia kolenatii 
Theodor, Moscona, 1954 

Penicillidia conspicua Spe- 
iser, 1901 

Nvcteribia schmidli Schei- 
ner, 1853 

Nycteribia sp. 

Basilia nattereri Kolenati, 
1857 

Basilia coronata Theodor, 
1967 

Basilia sp. 

Phthiridium sp. 

Phthiridium fraterna 
Theodor, 1967 

Cyclopodia gree/i Karsch, 
‘1884 


Ejioxh (Insecta: Siphonaptera) 

Ejioxh pyKOKptiJitix Ischnopsyllidae 

Rickettsia Helvetica Beati, Nyctalus noctula BeHrpnfl Hornok et al., 2012 

Peter, Burgdorfer, 

Aeschlirnami, Raoult, 

1993 

Bartonella sp. 


^ByicptiJitie (Insecta: Diptera) 


KpoBococymne Myxii-HiiKTepiidiiH^Bi Nycteribiidae 


TeMOcnopH^HH Polychro- 
mophilus sp. (Apicomp- 
lexa: Haemosporida) 

Bupyc ceM. Rhabdoviridae 


Bh^bi ceMencTBa rna^KOHOCBie 
Vespertilionidae 

Bo^mafl HOHHHi^a Mvotis daubentonii 
(Kuhl, 1817) (Vespertilionidae) 

06bIKHOBeHHbIH ^JIHHHOKpblJI Mini- 
opterus schreibersi (Kuhl, 1817) 
(Miniopteridae) 


BenHKo6pHTaHHB 


HcnaHHB 


Garnham, 1966; Landau et 
al., 1984; Gardner, Moly- 
neux, 1988 

Aznar-Lopez et al., 2013 


Bartonella sp. 


My otis myotis 

M\ nattereri (Kuhl, 1817) (Vespertili¬ 
onidae) 

Tylonycteris sp. (Vespertilionidae) 

EecxBOCTbra jjjthhhohoc Anoura geo- 
ffroyi Gray, 1838 (Phyllostomidae) 
Rhinolophus pearsonii Horsfield, 

1851 (Rhinolophidae) 

Hipposideros sp. (Hipposideridae) 


BeHrpufl 

Hornok et al., 2012 

CnoBeHHB 

Morse et al., 2012 

ManaH3HB 


KocTa-PHKa 


JIaoc 

Judson et al., 2014 

ManaH3HB 

Morse et al., 2012 


ITanbMOBbiH KpbrnaH Eidolon helvum 
(Kerr, 1792) (Pteropodidae) 


TaHa h ocTpoBa 
TBHHeiicKoro 3a- 
jiHBa, HnrepHfl 


Billeter et al., 2012; Kama- 
ni et al., 2014 
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IIpodojiDiceHue madjiuifbi 


BeKTOp 

IlaToreH 

X03JIHH 

PernoH 

Ccbunca 

Cyclopodia dubia West- 
wood, 1835 

Bartonella sp. 

Ma^aracKapcKHH KptinaH Eidolon 
dupreanum (Schlegel, Pollen, 

1866), Pteropus rufus E. Geoffroy 
Saint-Hilaire, 1803 (Pteropodidae) 

Ma^aracKap 

Brook et ah, 2015 

Cyclopodia simulans Theo¬ 
dor, 1959 

Cyclopodia horsfieldii 
Theodor, 1959 

Eucampsipoda lads tern a 
Schuurmans Stekhoven, 
1938 


Ptenochirus jagori (Peters, 1861) 
(Pteropodidae) 

Majiaa JieTyHaa Jincmja Pteropus 
hypomelanus Temminck, 1853 
(Pteropodidae) 

JleTynafl codaica JleineHOJiTa 

Rousettus leschenaultii Desmarest, 
1820 (Pteropodidae) 

OHJinnnHHM 

ManaH3H^ 

KHTan 

Morse et al., 2012 

Eucampsipoda spp. 

Rickettsia sp. 

Miniopterus natalensis A. Smith, 

1936 (Chiroptera: Miniopteridae), 
Nycteris thebaica E. Geoffroy 
Saint-Hilaire, 1818 (Nycteridae), 
Epomophorus wahlbergi Sundevall, 
1846; enineTCKHH KptinaH Rouset¬ 
tus aegyptiacus E. Geoffroy, 1810 
(Pteropodidae) 

M\ natalensis , N\ thebaica , E, wahl¬ 
bergi , Scotophilus dinganii 

A. Smith, 1933, Glauconycteris va- 
riegata (Tomes, 1861) (Vesperti- 
lionidae) 

IOAP, CBa3HJieH^ 

Dietrich et al., 2016 

Eucampsipoda sundaica 
Theodor, 1955 

Bupyc KaeHr-Xoii Kaeng 
Khoi Orthobunyavirus , 
po# Orthobunyavirus 
(Bunyavirales: Peribu- 
nyaviridae) 

Rousettus leschenaultii 

KnTan 

Feng et al, 2017 

E. africana Theodor, 1955 

Biipyc Mahlapitsi 
(Reoviridae) 

Rousettus aegyptiacus 

IOAP 

Jansen van Vuren et al., 
2016 








Bnpyc Wolkberg (Bunya- 
viridae) 

Dipsellopoda sp. Bnpyc Kanyawara (Rhab- Myonycteris sp. (Pteropodidae) 

doviridae) 


Trichobius frequens Hurka, Bartonella sp. 
1974 

Trichobius adamsi August- 
son, 1943 


Trichobius coiynorhinus 
Cockerell, 1910 

Trichobius johnsonae 
Wenzel, 1966 

Paratrichobius longicrus 
(Miranda-Ribeiro, 1907) 

Strebla mirabilis (Water- 
house, 1879) 

Leptocyclopodia sp. 

Strebla diaemi Wenzel, 
1966 


Paradvschiria lineata Kes- 
sel, ‘1925 

Pseudostrebla riberoi Cos- Bartonella sp. 

ta Lima, 1921 
Joblingia schmidtii Dybas, 

Wenzel, 1947 
Paratrichobius longicrus 
(Ribeiro, 1907) 


KpOBOCOcymue MyxH-CTpe6jiH£bi Streblidae 

HeH3BecTeH 

Phyllonycteris poeyi (Gundlach, 

1860), jihctohoc BaTepxayca 
Macrotus waterhousii Gray, 1843 
(Phyllostomidae) 

YrnaH TayHcemja Corynorhinus (own- 
sene! ii (Cooper, 1837) (Vespertilio- 
nidae) 

Pteronotus personatus (Wagner, 

1843) (Mormoopidae) 

EOJIBIHOH (J)pyKTOH^HbIH JIHCTOHOC 

Artibeus lituratus (Olfers, 1818) 
(Phyllostomidae) 

Phyllostomidae, j\o BHjja He onpejje- 
jieH 

Harpionvcteris whiteheadi Thomas, 
1896 (Pteropodidae) 

EejioKpbiJibiH BaMnnp Diaemus cypse- 
linus Thomas, 1928 (Phyllostom¬ 
idae) 

Noctilio leporinus (Linnaeus, 1758) 
(Noctilionidae) 

Lophostoma silvicolum d’Orbigny, 
1836 (Phyllostomidae) 

Myotis sp. 

Micronycteris megalotis (Gray, 1842) 
(Phyllostomidae) 


YraH^a 

IlyopTO-PHKo 

flOMHHHKaHCKafl 

pecnydjiHKa 

CLUA (BnprHHHB, 
OKJiaxoMa) 

MexcHKa 

OpaHuy3CKaB TBHa- 
Ha 

MeKCHKa 

OHJiHnnHHbi 

IlaHaMa 

» 

riepy 

KocTa-Pinca 


Jansen van Vuren et al. 
2017 

Goldberg et al., 2017 


Morse et al., 2012 


Judson et al., 2014 


IIpodojiDtceHue madjiuifbi 


BeKTOp 

IlaToreH 

X03JIHH 

PernoH 

Ccbinica 

Aspidoptera delatorrei 

Bartonella sp. 

Myotis keaysi J. A. Allen, 1914 

KocTa-PHKa 

Judson et ah, 2014 

Wenzel, 1966 


(Phyllostomidae) 



Paratrichobius dunni 


Carollia sowelli Baker, Solari, Hoff¬ 



(Curran, 1935) 


mann, 2002 (Phyllostomidae) 



Trichobius keenani Wen¬ 


Artibeus lituratus 



zel, 1966 

Aspidoptera phvllostomatis 


A. jamaicensis 



(Perty, 1833) 
Neotrichobius sp. 


Platyrrhinus vittatus (Peters, 1860) 





(Phyllostomidae) 



Trichobius costalimai 


Vampyressa thyone Thomas, 1909 



Guimaraes, 1938 


(Phyllostomidae) 



Trichobius dugesii Town¬ 


Oukobbih jihctohoc Carollia perspi- 



send, 1891 


cillata (Linnaeus, 1758) (Phyllosto¬ 
midae) 



Megistopoda proxima 


Sturnira mordax (Goodwin, 1938) 



Seguy, 1926 


(Phyllostomidae) 



Anatrichobius scorzai 


Phyllostomus discolor Wagner, 1843 



Wenzel, 1966 


(Phyllostomidae) 



Strebla guajiro Garcia, 


DKejrronjieHHH jihctohoc Sturnira lili- 



Casal, 1965 


um E. Geoffroy, 1810 (Phyllostom¬ 
idae) 




Stricticimex parvus Bnpyc KaeHr-Xon 

(Ueshima, 1968) 

Cimex insuetus Ueshima, 

1968 


riojiy»cecTKOKpi>iJii>ie (Insecta: Hemiptera) 
Cimicidae 

Tadarida plicata (Buchanan, 1800) 
(Molossidae) 


TaHJiaH# 


Williams et al., 1976 









max, npeACTaBJieHbi y3KOcneu,najin3npOBaHHbiMn rpynnaMH, KOHTaKTbi koto- 
pbix c xo3>ieBaMH ^pyi Hx orp>iAOB (npe^e Bcero rpbi3yHaMn) He3HauHTejibHbi, 
no3TOMy mo>kho npeAnojiaraTb, hto cneKTp nepeHocHMbix hmh mujieKijHH He- 
CKOJibKo OTJimaeTCfl ot npHBe^eHHoro Bbime. Cneipi^HHHbie raMa3HAH pyKo- 
KpbiJibix upe^ciaBJieHbi a By mm ceMeRci BaMn: Spinturnicidae n Macronyssidae. 


CeM. SPINTURNICIDAE 

npe^CTaBHTeim ceM. Spinturnicidae 5 ibji5ik)tcji nocTOflHHbiMH Kpyrjiomc- 
HeHHbiMH 3KTonapa3HTaMH pyKOKpbuibix. Pa3BepHyBirmecfl b Hauajie XXI b. Ha 
TeppHTOpHH EBpOnbl HCCJieAOBaHH^ n03B0JIHJIH H30JIHp0BaTb OT CnHHTypHH- 

u, ha uejibiii p^A naToreHHbix MHKpoopraHH3MOB: Bartonella sp., Rickettsia sp. h 
Anaplasma sp. 

Poa Bartonella — rpaMM-OTpHijaTejibHbie daicrepHH, nopa^caioniHe opHTpo- 

ItHTbl n03B0H0HHbIX 5KHBOTHBIX H paCnpOCTpamnOiqHeCfl KpOBOCOCyiUiHMH HJie- 

hhctohothmh (Baker, 1946; Chomel et al., 1996; Chang et al., 2001; Comer et 

al. , 2001); H3 6oJiee ueM 20 H3BecTHbix Ha ceroAHamroiH ache bhaob h noABH- 
AOB Bartonella npHMepHO nojiOBHHa flBjmoTCfl B036yAnTejMMH 3a6oJieBaHHH 
uenoBeKa (Ciervo, Ciceroni, 2004; Dehio et al., 2004). 

Poa Rickettsia — rpaMM-OTpHijaTejibHbie nojiHMOp^Hbie SaKTepHH — BHyr- 
pHKJieTOHHbie napa3HTbi, Bbi3biBaioin:He y nenoBeKa ocTpbie jmxopaAOHHbie 3a- 
6oJieBarora — pHKKeTCH03bi. HanSoJibrnee 3HaneHHe HMeiOT B036yAHTeJiH 3im- 
ACMHnecKoro cbinHoro Tmjia {Rickettsia prowazekii da Rocha-Lima, 1916), 
KJiemeBoro pHKKeTCH03a (R. sibirica ), iimthhctoh JiHxopaAKH CKajiHCTbix rop 
(R. rickettsii (Wolbach 1919) Brumpt 1922). B A^pmce BCTpeuaeTca H3BecTHoe 
3a6ojieBaHHe MJieKonHTaioin,Hx, CBjmHHoe c pHKKeTcmiMH, — KJiemeBaa jihxo- 
paAKa OBen,, K03 h KpynHOro poraTOro CKOTa. AcTpaxaHCKaji naTHHCTaa jihxo- 
paAKa nopa)icaeT AOMamHux co6aK h ot hhx MO^ceT nepeABBaTboi nejiOBeicy, 
T3K7KC BCTpenaeTC^ h y rkkhx ^chbothbix: bojikob, 3ainj,eB, e^ceh (KpacHKOB, 
2013; 3jio6hh h AP-, 2016). 

Poa Anaplasma — rpaMM-OTpHijaTejibHbie SaicrepHH, napa3HTHpyiomHe b 
KJieTKax KpOBH h Bbi3biBaiom,He aHanjia3M03 y uenoBeKa h AOMamHux ^chbothbix. 

H3 KJiema Spinturnixpsi , co6paHHOro c AHHHHOKpbuia Miniopterus sp. (Chi- 
roptera: Miniopteridae) Ha MaAaracKape, 6biji BbiAeneH naToreH Anaplasma 
phagocytophilum — B036yAHTeJib rpaHynoitHTapHoro aHanjia3M03a (Reeves et 
al., 2006). PaHee nepeHocuHKOM am abhhoto B036yAHTeJM yKa3biBajicn hkco- 
AOBbiii KJiein, Ixodes persulcatus (Schulze, 1930) (Goodman, 2005), He o6HTaio- 
iuhh Ha MaAaracKape. 

B raMa 30 Bbix KJiemax Periglischrus iheringi Oudemans, 1902, coSpaHHbix 
Ha jihctohocbix jieTyuHx Mbimax (Chiroptera: Phyllostomidae) Majibix Ahth- 
jibCKHX octpobob (CeHT-KHTc h HeBHc) (Reeves et al., 2016), 6biJia o6Hapy^ce- 
Ha Bartonella sp. (HaHSoJiee 6jiH3Ka k B. vinsonii subsp. arupensis — 99 % 
coBnaAemni). 


CeM. MACRONYSSIDAE 

H3HauajibHO npoKopMHTeiuiMH MaKpOHHCCOBbix KJiemeii BbiCTynanH npeA- 
CTaBHTejiH OTp^Aa pyKOKpbuibix, OAHaxo btophhho p^A MaKpOHHCCHA nepemjiH 
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k napa3HTHpOBaHHio Ha Apyrnx rpynnax xcmeB (penTHJiHH, nTHijbi, hckoto- 
pbie OTpflflbi MJieKonHTaiomHx) (EajiamoB, 2009). Ha ceroAmmiHHH achb 
T paHCMHCCHH naToreHOB (.Bartonella sp.) oSHapy^ceHa tojibko y bhaob poAa 
Steatonyssus . 

2. HKcoAOBbie KJiemn (Acari: Parasitiformes: Ixodidae) 

Bhabi po^a Ixodes H3BecTHbi KaK nepeHOCHHKH KJiemeBoro BHpycHoro 3h- 
u,e^ajiHTa, 6ojic3hh JlaiiMa (KJiemeBoro 6oppejiH03a) h HeKOTOpbix Apyrnx 3 a- 
dojieBaHHH. 

Ha pyKOKpbuibix napa3HTHpyeT hcckojibko bhaob po^a Ixodes . Handojiee 
HiHpoKO pacnpocTpaHeHHbiM H3 hhx 5iBraeTC5i Ixodes (Eschatocephalus) ves¬ 
pertilionis Neuman, 1911, npoKopMHTejMMH KOTOporo BbiCTynaiOT Tporjiocjm- 
jibHbie bhabi jieTyuHx MbimeH (OHimnnoBa, 1972; BauamoB, 1998). 

Cjie^yeT otmcthtb, hto CJiynan HanaAemDi cneujH^HHHbix a™ JieTynHx Mbi¬ 
meH hkcoaobbix KJiemeii Ixodes vespertilionis Ha ueJiOBeica Kpainie peAKH, oa- 
Haico HMeiOT MecTO (Piksa et al., 2012). 

3. ApracoBbie KJiemn (Acari: Parasitiformes: Argasidae) 

ApracoBbie KJiemH cnocodHbi nepeHOCHTb B036yAHTejieii OHAeMHnecKoro 
B03BpaTHOro TH(J)a h KJiemeBoro 6oppejiH03a (rajiy30, 1957). napa3HTHpyio- 
m,He Ha jieTyuHx Mbimax apracoBbie KJiemH poAa Carios (npe)KAe Bcero Carios 
vespertilionis Latreille, 1796) — reMaTo^arn c bc ecB cthbim pacnpocTpaHeHH- 
eM h mnpoKHM KpyroM xo3aeB; no HeKOTopbiM ^aHHbiM, cnocoSHbi Hana^aTb 
Ha uejiOBeKa (OnjiunnoBa, 1966; Karagezyan et al., 2003) h MJieKonHTaiomHx 
(Jaenson et al., 1994). 

Knemn C. vespertilionis H3BeoTHbi KaK BeKTOpbi BHpycoB ceM. Bunyaviri- 
dae, b uacTHOCTH, BHpyca HccbiK-Kyjib. Ochobhbim npnpOAHbiM pe3epByapOM 
AaHHoro naToreHa b jiHTepaType yKa3biBaiOTCJi pyKOKpbiJibie, npe)KAe Bcero 
npHHaAJie^KarijHe ceMeficTBy raaAKOHocbie (Chiroptera: Vespertionidae) — pbi- 
>Kaa BeuepHHi^a, no3^HHH Ko^caH, HeTonbipb-KapjiHK, ocTpoyxaa hohhhiia h 
A p., a TaK^ce apracoBbie KJiem,n C. verspertilionis. HeKOTOpoe 3HaneHHe b tmp- 
Kyrai^HH A^HHoro BHpyca TaK^ce hmciot KOMapw Aedes spp., Anopheles spp. h 
Culexpipiens (Koctiokob, 1981). 

Ot aceou,HHp ob aHHbix c JieTyuHMH MbimaMH apracoBbix KJiemeii pa3Hbix 
bhaob H30JiHp0BaHbi mTaMMbi Ehrlichia sp., Rickettsia sp., Borrelia sp., Barto¬ 
nella sp., Coxiella sp., Anaplasma sp. 

Po a Ehrlichia (Anaplasmataceae) — oSimraTHo BHyrpHKJieTOHHbie rpaMOT- 
pHH,aTejibHbie MHKpoopraHH3Mbi; opjihxhh jiOKajiH3yiOTCfl b H,HTOnjia3MaTHHe- 
ckhx BaKyojuix jieHKoi^HTOB h Bbi3biBaiOT y jHOAen ocTpbie rpHnnonoAoSHbie 
jiHxopa^OHHbie 3a6ojieBaHmi — 3pjiHXH03bi. 

Po a Borrelia — poA SaKTepnii ceM. Spirochaetaceae. np e a CTaBHTe jth poAa 
abibiiotcji B036yAHTeJiiiMH TaKHX 3a6oneBaHHH ueJioBeKa, KaK 6oppeJiH03bi. Co¬ 
xiella — oSjiHraTHbiH BHyTpHKJieTouHbiii naToreH ceM. Coxiellaceae, othojio- 
rauecKHH areHT KOKCHejuie30B. 

KpOMe Toro, apracoBbie Kueiim nrpaiOT Ba^KHyio pojib b TpaHCMHCCHH B03- 
SyAHTera Babesia vesperuginis (Apicomplexa: Piroplasmida), BbiAejieHHoro ot 
MH orax bhaob jieTyuHx Mbimeii Ha TeppHToproi EBponw, A3 hh h A^phkh. 
Bhabi poAa Babesia abjuhotcji HHTpa3pHTpOH,HTapHBiMH napa3HTHnecKHMH 
npocTeiimHMH, Bbi3biBaiomHMH 6a6e3H03bi. 
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4. Ejioxh (Insecta: Siphonaptera: Ischnopsyllidae) 

IIpeACTaBHTejiH OTp^Aa 6jiox (Siphonaptera) jibjmiotcji nepeHOCHHKaMH 
B036yAHTejieii mhothx onacHbix HmjieKijHH (nyMHafl najionKa, HepCHHHH, cajib- 
MOHejnibi, jmcTepHH, Spyi^ejuibi, TpnnaHOCOMbi h AP-) (BameHOK, 1988). 

Cneitn^HHHbie a™ pyKOKpbuibix 6jioxh npeACTaBJieHbi ceM. Ischnopsylli¬ 
dae, ot npeACTaBHTeJien KOToporo H30JinpoBaHO 2 naToremibix MincpoopraHH3- 
Ma: Rickettsia Helvetica n Bartonella sp. Rickettsia Helvetica H3BecTHa KaK oahh 
m 3 B036yAHTejieii MeHHHraTa n p^ma Apyrnx 3a6ojieBaHHii y nejiOBeica (Fourni¬ 
er et ah, 2000; Nilsson et al., 2010), npnneM paHee ee thhhhhbim nepeHOCHH- 
kom CHHTajiCii coSannH KJiein, Ixodes ricinus (Linnaeus, 1758). BnponeM, no 
AaHHbiM, npeACTaBJieHHbiM b MOHorpa(J)HH A. n. KpacnKOBa n H. B. PyAaKOBa 
(2013), naToreHHOCTb Rickettsia Helvetica a™ nenoBeica He ycTaHOBJieHa. Ffo- 
jiyueHHbie Aamibie Bbi3biBaiOT ocodoe SecnoKoncTBO, nocKOJibKy pacnnoA 6jiox 
Nycteridopsylla eusarca npnypoueH k nepnoAy rn6epHau;HH xo3aeB, cjieAOBa- 
TejibHO, TpaHCMHCCHM naToreHa MO^rceT nponcxoAHTb n b 3HMHee BpeMfl, hto 
HCKjnoneHO, ecjin nepeHOCHHKOM BbierynaiOT HKCOAOBbie KJiemn. 

HecMOTp^ Ha AOCTaTOHHO y3Kyio cneAH(^HHHOCTb ceM. Ischnopsyllidae h 
Kpainie Manoe KOJinnecTBo HaxoAOK 6jtox neTyHHx MLimeft Ha HecBoiicTBeH- 
hlix xo3iieBax, H3BecTHbi cjiynan HanaAemra 6jiox neTyHHx Mbimeii Ha neJioBe- 
xa (MapHKOBCKHH, 1937; Hopkins, Rothschild, 1956). 

5. KpoBOCOcymne Myxn (Insecta: Diptera) 

KpOBOCOcymne AByKpbuibie H3BecTHbi KaK nepeHOCHHKH TyjnipeMHH, ch- 
6hpckoh 5i3Bbi, 6pyitejuie3a h p hab Apyrnx onacHbix 3a6oJieBaHHH. CneijH^HH- 
Hbie a™ pyKOKpbuibix kpobocockh npeACTaBJieHbi ceMeiicTBaMH Nycteribiidae 
h Streblidae. 


CeM. NYCTERIBIIDAE 

MyxH-HHKTepH6HHAti jibjbhotch BeKTopaMH cneiiH^HHHbix a™ JieTynHx 
Mbiuien reMOcnopHAHH poAa Polychromophilus (Haemosporida: Plasmodiidae), 
pa3JiHHHbix niTaMMOB Bartonella sp. h BHpycoB ceMeftcTB Bunyaviridae, Reovi- 
ridae, Rhabdoviridae. 


CeM. STREBLIDAE 

Ot KpoBococynjHX Myx-CTpe6jiHA H30JiHp0BaHbi naToreHbi Bartonella sp. 

6. Knonbi (Insecta: Hemiptera: Cimicidae) 

J\jm napa3HTHuecKHx KJionoB onncaHO ynacrae b TpaHCMHCCHH 6aKTepHH 
(Bartonella quintana (Schmincke 1917) Brenner et ah, 1993, Burkholderia mul- 
tivorans Vandamme et ah, 1997) h npocTeHuinx (Trypanosoma cruzi Chagas, 
1909). H 3 KJionoB TaK)Ke 6biJiH BbiAeJieHbi ^parMeHTbi reHOMOB BHpycoB re- 
naTHTa BhC (Jupp et ah, 1991; Saenz et ah, 2013; Leulmi et ah, 2015). Ot no- 
CTeJibHbix KJionoB Cimex lectularius Linnaeus, 1758 6biJi H30JinpoBaH MeTH- 
H,HJiJiHH-pe3HCTeHTHbiH 30JiOTHCTbiii CTa(j)HJioKOKK (Barbarin et ah, 2014). 

C 11 e u,h( ji hhh bie KJionbi pyKOKpbuibix Stricticimex parvus h Cimex insuetus 
ABJunoTca BeKTopaMH BHpyca KaeHr-Xoii. 

TaKHM o6pa30M, cneijH^HHHbie 3KTonapa3HTbi pyKOKpbuibix Moryr flBjniTb- 
ch nepeHOCHHKaMH mupoKoro cneKTpa SaKTepnajibHbix B036yAHTeJieH (Borre- 
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lia , Bartonella , Rickettsia , Anaplasma , Ehrlichia ), pa^a npocTeHiiiHx (reMOcno- 
pH^HH, 6a6e3HH) h BnpycHtix (BHpyc KJiemeBoro OHi^e^ajiHTa, Bnpyc Hccbik- 
Kyjib) naToreHOB. CneAyeT otmcthtb, hto SaKTepnajibHbie h BHpycHbie naTO- 
reHti Heo^HHaKOBO pacnpocTpaHeHbi cpe^H 3KTonapa3HTOB pyKOKpbuibix. Han- 
6ojiee nacTO BbmejiaeMbiM ot KpOBOCOcymHx hjichhctohofhx MHKpoopraHH3- 
mom ABJiaeTCfl Bartonella sp., pa3JiHHHbie iirraMMbi KOTopoft n30JinpoBaHbi ot 
B cex rpynn H3yneHHbix 3KTonapa3HTOB; Bartonella sp. — eAHHCTBeHHbift B03- 
6yAHTejib, accou,nnpOBaHHbm c KpOBOCOcymuMH MyxaMH-CTpedjiHAaMH h hk- 
coAOBbiMH KJiemaMH. Ejioxh jieTynux Mbimeii hbjuiiotcji BeKTopaMH Bcero AByx 
naToreHOB {Rickettsia helvetica h Bartonella sp.), hto, o^HaKO, mo^cot 6biTb 
oSycJiOBJieHO h HeAOCTaTOHHOH H3yHeHHOCTbK) m hhoh rpymibi 3KTonapa3H- 
tob. BaKTepHH Borrelia sp., Coxiella sp., Anaplasma sp., Ehrlichia sp. Bbmejie- 
Hbi TOJibKo ot napa3HTHnecKHx KJiemeii. Bnpycbi (10) H 30 JiHp 0 BaHbi ot HaceKo- 
mmx (HHKTepHSHHAbi, KJionbi) h apracoBbix KJiemeii, npeACTaBJieHbi npeHMy- 
mecTBeHHO ceMeiiCTBaMH Bunyaviridae h Rhabdoviridae. npocTeimiHe 
npe^CTaBJieHbi cnopoBmcaMH otpjiaob Piroplasmida h Haemosporida, npuneM 
nepBbie Bbi^eJieHbi H3 apracoBbix KJiemeft, a BTopbie — H3 KpoBOCOcymnx 
MyX-HHKTepHdHHA. 

B OTHomeHHH pyKOKpbiJibix-xo3^eB h reorpacJmnecKoro pacnpeAejiemm na- 
ToreHOB odpamaeT Ha ce 6 n BHHMaHHe cjieAyiomHH ^ skt : npoKopMHTejmMH 60 - 

JlblHHHCTBa 3KTOnapa3HTOB, OT KOTOpbIX 6bIJIH H30JIHp0BaHbI naTOTCHbl, HBJIfl- 

iotcii npe^CTaBHTeJiH ceMeftcTB Vespertilionidae (rjia^KOHocbie), Phyllostomi- 
dae (ByjibAoroBbie) h Pteropodidae (KpbuiaHOBbie), hto, Bepojrraee Bcero, 

odbflCHfleTCfl BbICOKHM oGhJIHCM H IHHpOKHM padipOCTpaHCHHeM flaHHbIX 
rpynn pyKOKpbuibix. Ilpn 3 tom 4 n3 10 BnpycoB BbiflejieHbi ot hjichhctohofhx, 
napa3HTnpyK)m,Hx Ha Bn^ax ceMenCTB KpbuiaHOBbie n dyjibAOrOBbie Ha Tporni- 
neCKHX TeppHTOpH^IX A3HH H A(})pHKH, OCTaJIbHbie 6 BHpyCOB (KJiemeBoro 3H- 
i^e(J)ajTHTa, Hccbnc-Kyjib, noAodHbiH HccbiK-Kyjno h Tpn pad^OBHpyca ot hh- 
KTepndHH^) H30JiHp0BaHbi ot 3KTonapa3HTOB cy 66 opeajibHbix najieapKTHHe- 
ckhx bhaob rjia^KOHOCbix jieTynnx Mbimeii. CnopoBHKH TaK^ce odHapy^ceHbi 
tojibko y 3KTonapa3HTOB rjia^KOHOCbix pyKOKpbuibix. 

CneAyeT otmcthtb, hto TaK KaK a™ TeppHTOpHH dbiBinero CCCP y)Ke H3Be- 
ctho HeKOTopoe KOJinnecTBO naToreHOB, accoijHHpoBaHHoe c 3KTonapa3HTaMH 
pyKOKpbuibix (BHpyc HccbiK-Kyjib, BHpyc KJiemeBoro 3Hije(|)ajiHTa — Kbiprbi3- 
ctbh) (Ky3bMHH, 1997), to H3yHemie onn^eMHOJiorHHecKOH h 3mi300TOJiorH- 
necKoii pojih 3KTonapa3HTOB JieTyHHx Mbimeii b Pocchh b HacTomijee epeMH 
npHodpeTaeT ocodyio 3HaHHMOCTb. 
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PATHOGENS ASSOCIATED WITH SPECIFIC BAT ECTOPARASITES 
(CHIROPTERA) (A REVIEW OF LITERARY DATA) 

M. V. Orlova, Yu. V. Kononova 

Key words : pathogens, ectoparasites of bats, Spintumicidae, Macronyssidae, Bunyaviridae. 

SUMMARY 

The order Chiroptera comprises more than 1.300 species that are hosts for more than 
1.000 species of ticks and mites and of about 700 insect species; many of these parasites 
are involved in circulation of numerous pathogens. The present paper presents the first and 
most complicated review of literature on pathogens associated with bat ectoparasites. 

Specific bat ectoparasites can be vectors of a wide spectrum of bacterial pathogens 
{Borrelia, Bartonella , Rickettsia , Anaplasma , Ehrlichia ), a number of protozoan (hemos- 
poridia, Babesia) and virus (tick-bome encephalitis virus, Issyk-Kul vims and other) pat¬ 
hogens, and also nematodes (filaria). Bacterial and viral pathogens are distributed among 
ectoparasites of bats not uniformly. The bacterium Bartonella sp. was the microorganism 
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most frequently isolated from blood-sucking arthropods; different strains of this pathogen 
were separated from all groups of studied ectoparasites; Bartonella sp. was the only causa¬ 
tive agent associated with bat flies streblids and ixodid ticks. Bat fleas are vectors of only 
two pathogens {Rickettsia Helvetica and Bartonella sp.). Bacteria Borrelia sp., Coxiella 
sp., Anaplasma sp., and Ehrlichia sp. were isolated only from parasitic ticks and mites. 
Viruses isolated from insects (nycteribiids, bat bugs) and argasid mites are represented 
mainly by representatives of the families Bunyaviridae and Rhabdoviridae. Protozoans are 
represented by sporozoan parasites of the orders Piroplasmida and Haemosporida. The 
DNA of the filarial worm was isolated from a gamasid mite belonging to the family Spin- 
tumicidae. Representatives of the most common and widespread families of bats (Vesper- 
tilionidae, Phyllostomidae, and Pteropodidae) are hosts of the majority of ectoparasites 
from which pathogens were isolated. 

The ability of some bat ectoparasites to reproduce during host hibernation makes the 
transmission of microorganisms in the winter possible. 

For the territories of the former USSR, a few number of pathogens associated with bat 
parasites are known (e. g. Issyk-Kul virus, TBE virus). For the territory of Russian Federa¬ 
tion, such data are absent. 
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